Decreased contractility of the left ventricle is induced by the neurotransmitter acetylcholine, but not by vagal stimulation in rats.
There is still controversy with respect to how an increase in vagal tone changes left ventricular (LV) contractility. It is possible that a difference in LV vagal innervation density may affect the inotropic effect. To test this, we examined the effects of vagal stimulation and acetylcholine (ACh) infusion on the rat ventricle, in which LV vagal innervation density is sparse and a negative force-frequency relationship is uniquely observed. To evaluate LV contractility, we developed an in situ Langendorff preparation, in which the effects of changes in afterload, preload, and coronary flow during an intervention were minimized. Both vagal stimulation and ACh infusion significantly increased LV systolic pressure (34 +/- 16%: 36 +/- 22%. respectively) and its maximum positive first derivative with slowing of heart rate (51 +/- 17%: 46 +/- 18%). These effects of vagal stimulation were abolished by pretreatment with atropine. During a fixed heart rate, LV systolic pressure was not changed by vagal stimulation, however, it was decreased slightly but significantly (11 +/- 8%) by ACh infusion. In conclusion, LV contractility changes due to ACh release during vagal stimulation were negligibly small, presumably due to a sparse vagal innervation density in rats, and therefore, a bradycardia-dependent indirect positive inotropic effect may be dominant compared to a direct negative inotropic action during vagal stimulation. Thus, the integrated effect of vagal nerve stimulation on LV contractility is different among species, because it is determined by a direct negative inotropic effect, which depends on the vagal innervation density in the left ventricle, as well as by bradycardia-dependent indirect inotropic changes.